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{zmf&.^i^^^t-^^ormr'$>^o ms ^iii9<7)3i^^M5 mijv^r, m 

[0 0 6 9] 

msniov^-c. m2(DVt^(Dmm^wi i^zMLx, mm^ws nzn^ 

^ o 

[0 0 7 0] 

[0 0 7 1 1 

«^^tL^|«i^[HlSS(i. Ill7<7)i«MI«^ffltiigR8 liCl=i^i-^o 
[0 0 7 2] 
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c2<7)rHi i^zmf hiix\^^z>o 

[0 0 7 3] 

nrv^^J£t;LR2<0«75?g?M^tL^^^:H4^^o h ^ > vX ^TRsO^- 

-5) o 

[0 0 7 41 

fzfzL. 7.^ y^t LTNPNSCO h "7 > vX ^TRsT^^ltffl tl^^t-^. h 7 > v 
x^TRs<^^-xtcJ!]Dx.e)tL^/N°;i/X'©-^2 2 ;6^Vn^ ix^;i/(H) tc^-^lftR 
XOjL-^iTS^'^) B#) , ^pi3j:D^~±iilis^M 3 <7) h ^ > vy?. ^TRl<i: h ^ > vX 
R2com?)iE(7)iit)n75^^£^^t;4';i)o «ItL(i:. h ^ > vX ^TRl<h h 7 >-yx ^TR2C0J^ 

i m:^$ti/c/N-;i-xii-^2 2 >^<-:5^T-K«^> /N^/N'>?.7'f ;^^^ai- 
TT-^n^ x^K. ^ >ys-^ 1 1 1 m^^ihP~h <h ctu^o 

[0 0 7 5] 

^(7)>r 1 1 1 (i. mi 07bm.m 1 2 n^i^n-s j: d ^^^sr^Mo 
mm-^^'^mx^^o ^dk. >r>/^-^ 1 1 loit^ti. mi otijMbii 2m]'<D 

[0 0 7 6] 
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TRiK ja^toiK «l5LRi2. ^<tC/. t£tn[Ri37^^'b«^^nTV^;2>o 

[0 0 7 7] 

t;LRil<7)1M75^^^^$tL^ t i: ^ tc, -^75^'«$tL7t®t)LRi2<7)1til^7ji?^i^;^n 
-CV^^o h ^ > ^TRil<7)i^ y ^itei^;h.-CV^^o h V > v ^TRil<7) 

(19 t;^$tL-i>J: ^ h^>vy^:5'TRlt h'7>'-yj^:S'TR2<7)ai^ -y 
^ti^l^^^K-?)) -hmm^fihttiiK. -i^nmffiVcc27!>^mn^tL>2>J£i5LRi3 

[0 0 7 81 

vrLM«(7)4^v.^ 1 1 1 f!liL{i\ ^>/s--^ 1 1 1 {±. El 

1 1 H^^tL^ cfc ^ mt^^n'E) ii/^o 
[0 0 7 9] 

fi|3^^> Ell 1 <7)^?i|T'(i. -r>^^-^l 1 Iti, PNPM<7) h ^ > ^TRi2. is 
^Xf. NPNM(7) h ^ > vX^TRiS. igt;LRi47!;MJSJjLRi7-elt^$ *i'i)o 

[0 0 8 0] 

h 7 > vX^TRi20^-Xi2(i, — ^75^'^^jt7"-^Ui;^If|5 1 2 li^iE^ tL/cl£ 
t)LRi40jM/^>^^^M^tL^ i: t ^) tc, ~^Km±Vcc2mn\\'^fifzmnSLib<Dm^ 
i)^Wim:^flX\^^ho h ^ > vX ^TRi20 i ^ -y ^ 1il±Vcc2;6^'en^n^ tiTV^ 

h^>yx^TRi2<7)3P^^ii{i, |^i55'Il]S&^M-r^_hj!EL/crr ^7">-^j- 
C2<7)— ^ (-ecT^'IMfi, i5!lx.{i\ III9 H^^tL^ J; 9 ti. h9>vX^TRli:h 

7 > VX ^TR2 <7)J^^ y ^tC#S5C^tl>5)) T&^'^l^^tL^ilil^jH. h^>vX^ 
[0 0 8 1 1 

mSi-'ixi:. h7>vX^TRi3<7)3^^'^tC{i, rr > t-'>-9-C2<7)— ^T^^'g^M^ 
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[0 0 8 2] 

h 9 > ^TRi3c7)^-XU(i. — ^:^S2l«T-'- ^{±it»SI5 1 2t;^^$tL/;ffi 
[0 0 8 3] 

1 1 Ki. mi 2 H^^tia J; o U«^$itL^ i: J:v^o 
[0 0 8 4] 

fip-^. HI 1 2<7)fijt?{i. HI 1 1 (7)^t^<7)>r 1 1 1 {z*^ LT. ^ 

PNPS!<7) h > v X ^TRi2^ J: CKNPNMO h 9 > ^7TRi3<7)-?-a^tL<7)^- X 

[0 0 8 5] 

c<o cfc tc. ^ ^ 1 1 1 7^>\ m \ 2 [zjf^^Kh J: 9 utw^tL^ ^ t-e 

■7 > ^TRi2<7)^-;^tc*t-r^j:-5 -y ^ <7)mi±<0lg:T^^P$IJ i^^-^JT'S i: i: 4> 

>vX^TRi3<7)^->(.t;*t-r'S>J^^ -y ^ <7)mSE<7)fg:T^}fp*iJ ^-iir-S d Ti/^nTH^tc 
EP^> h ^ > vX^TRi2t h ^ > i5'TRi3(7)'etL^"tL«0^ftB#rBl;^^~a:# 
^ti. h^>vX^TRi2i: h ^ > ^TRi3<7);^ y ^ > ^'ilJ^^ili6'5) C.i:7&^^ 

[0 0 8 6] 

mi QJb^mi 2 n^$n^mi±vcc2{i. [ii9<7)mi±vcci<hi5]— (T^m^ii 

[0 0 8 7] 
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[0 0 8 8] 

[0 0 8 9] 

2 2 0ii5iiM^ (m 7 (DMrn^m.^^ 9 1) ^J^^ y ^n^izWl3U-t:ho 
[0 0 9 0] 

«^ff^enM 6 1 {i. Z<7)J;:n izfM'^ir^ ZtX. V 7. h ^ 

yV':^^WZ(D:r-^ -J 9\ZliV^x.h-iX^m^'/^\~^-^^'t^:^ \ ^MM.^. ^1(7) 

^^)\^M%^2 2'^mfmjf^^fifzm2(Dy^)i^7,m-^7 1 ^znjiE^L-cmt^-^^o 
mw-r^t. M^^ff^enwe ^2(D^^)V7.m^-7 wzti^^Lx^it-th 

z^^-y 9 m^M. (ffi-^r^) h ^ > V X ^TRl .h h ^ > V :5^TR2<7)a:. < -y ^ [zM 
X. -5) o 

[0 0 9 1] 

«vjft at^rs) >6^^KBfetj{;^§ <^^^bL. 'e<^*g^. mi 3<7)^^fb^^7 2- 1 

Vc (^ilS^llfS 7 2 ) 75^'#§iti-^o -f-L-r. H^Lfc^r l/i^ iJ'SffiVc (igilii^p 
•/S7 2) Uit^D-r^ K^-f yj^^>;W^"-7!>^^T>f-f-tr> 1 4 U#t|^$iti-C. (1114 
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[0 0 9 2] 

BP-^. mis izii^ HI 9 <7)^ifi^g 5 1 t;^i/^T. mmr-^mtiui 2 <t «9 

^ 1 <7)/^°;^ X'^f-^2 2 7:)^^ai^$tL7t:;|:ftEgt:\ ^P^tCtB:^ $ tlfc n ^ iJ^mffiVc ( 
HiPi^P?^ 7 2 ) <7)aiJ^^ir- hT&^'^^nrv^^o llI14H(i. IH 9 

M^S5 1 tci^v^T. 3IIMT'-^ai:^jg|51 2 J: H 1 o/n';!^;^^!^ 2 2 75^^th:^J^ 

[0 0 9 3] 

El 1 3 J: d ii. nl^^rJ'mffiVc (iSipi^PrS 7 2 ) <7)«ilJS(±, ^1 

^S«on-lx^;KL) J: ^^g:< 4-^<t ^ nfc^ 2 <7)/N';i^7^m# 7 

1 (116) ti^tSLT^fkLTv^^o BP-^^ ^<bSl5^7 2 - 1 tc^^n^J: d tc 

7 2 )0$gilii(i, lx^;K7)iii|isJ: 0 ^>i^ < 4^o-Cv^^o 

^fbg|S^7 2 - 2 ic^^ti^ J: d /N*;i'Xjf-^2 2 <7)/N-;W7.<7)5:*>-f7&^^l9 
B#Hi3lt^3 l^^ 3^mJEVc (Igilig^P?^ 7 2 ) (Dm^lt^ ^(D^%mm(r>u-V 
^;K7)igilisJ; ^fg:< /SroTv^^o 
[0 0 9 4 1 

-eolg:^:, 01 4 H^^tL^ J: ^ iz, r >T-^g|Sl 4 J: i9tli:^$tt-5>?^^ (m 
7 3(i. ±^L/illI4<7)tt5^(7)?^m (m«) 2 4HJt^LT. iiMr-*- 

7 3 - 1 =t d ii> /^°;^;^'^f-^2 2 <7)/^°>'^X(7)5:■t,_h75?^) B#tz{±. 

tc^fbLTv^^o iwntti. ^'fbg|5^7 3 - 2 tci^^n-i) J; ^ ii. /^°>'^x>^t■^2 2 

[0 0 9 5] 
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[0 0 9 6] 

^m(D g mi)-' h . J: tfi^mW^(^ h ^ > v;^ ^TRI t h ^ > v ;^ ^TR27!>^~M1* 

[0 0 9 7] 

[0 0 9 8] 

^m(^\,z\t. ^M^«5 1{i. EI 1 5 tc^^tL>5> J; ^ EI 9 <7) h 9 

> ^TRl<7)ftt> tc. 2 oo h 7 > V ;^ ^TRl-1 i: h ^ > ^ TRl-2;6^'3fe^!j 
6-)t^^M:?tt/::|i.<h. 0 9(7) h ^ >v^^TR2<7)ft^l9 2^(r> Y y V 7. 91 

R2-i<h h ^ > 9'm.-2-b^mm\z^m.^f\-tzmi^^m^m.^i\-xm^^f^^ 

[0 0 9 9] 

z(Dx^ ^j:^^. mmr- 9 iztm-r^hm i <7)^^)]y7.m-^-2 2 ^mfrnf^-^fi 

fzm2(D^^)vxm^i I m&) ^znj^s-tz^m^-mt. h9>v^^TRi-iioj; 

XfY^y V7. ^TRl-2. mikZ^ h^y VTs 9W2-\id XXfVyy V7. 9TR2-2<D 
y 9<D^Xi<zm^htiXi> (#&co^TO h "7 > i^:^ 9 <Dcr.^ y 9M 

mi:W:it^'t^ t ti>l,z^ %l <D^'^)V7.m^2 2 0]^®M55-=&^-C(7)-x. 5 y 9 

[0 10 0] 
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fip■^^ f^iS-r -2)111 1 TtC^^n-l) J: 9 II, TilM^aS ItJ^ IC^-KvXxA 
<7)R/W^«1 2 1 Hi§«^nTV^;SJt'g-. 3iOT#T-^>SIC>^7- Kl 2 2 
Ml 2 1 tci5-c>-§i-|:\5> 3i<t^fi5 1 <75:fti^«'fti-^ ^ <h/^)^^*<5>o -<7)J: 
^ fc: - ^ > ^-75^^5cij § it r-e (EI 6 7 2 (7)iiilis^jtB#<^^^ 

(111 <7)/N-;i.xM-^2 2coi^®M^tc*^)Si-^sr>^) ir-c) , mt}m 

[0 1 0 1 J 

htzib\z^ III 1 5 tc^^tL-l) J: ^ ic, 112 O/N'-'i^v^'fg-^? 1 (He) tiitSi-'S 
ft^?S(±> h ^ > v:^ ^TRl-li: h ^ > ^TR2-1<7)j:. 5 y Oc^C^jPx. ib^x 
^fim\-(D h 7 > ^TRl-2<i: h 9 > ^TR2-2(7)-X- ^ y ^ y 

R3<7)-^ (-eo-ffe-^Ji^itfe^tt^) ^ ctu^o ^m-t^t^ mi 5(C 

^^ti^ct^ tc, 3IIMT-'-^ai;'jgRl 2 J: ^\i^,ti^n.^^l <D/<)U T^iE^- 2 2 {C 

3 >T^ >^fC2^^tf05tIlIff§J: ytl;U$tL^^ 1 <7)/N°;l'X'ff-t2 2 cOjft j^v^ 
^^ii. h ^ > ^TR1-1<!: h 7 > vX ^TR2-l<7)ji^ y ^<7)<;^tctax.fbn. 
*T.m^1.<7) h^>vX^TRl-2i: h 9 > vX:5'TR2-2<7)a:< y ^ft#(±^5gt 

[01021 

ttz. mm'^WS Hi. #!lx.(i\ EI 1 6 tw^^ti-i) J: d l^tt^^tLxi, M ^ pj 
[0 10 3] 

IP*), EI 1 6 <7)M-^'{i, EI9<7:>#!lH*=tLT^ f^t;. tfijm^T)— ^ ( h 7 > i^X 
^TRl^ h ^ >vX:5'TR2<7)a:^ -y ^ilS^$;M7t:yJ|H*d"r^^tfej^) X ^ •;/ -f- 
fflO h 9 > vX ^TRs2<7)r3 IxiJ' ^:^)?^M$tL-CV^^o h ^ > vX ;J'TRs2<7)i ^ 
:5'{i^*fe^tLTv^;&o h7>vX^TRs2<7>^-Xi;{i. — j^t3mi±Vcc2;6^^#B#en 
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[0 10 4] 

^ <7) h ^ > V X ^TRs2<7)^- X (i ^ lb tc, — ^ tifz1^m(.5 t^yT 
-9^tiU \ 2 li^iti'^ntzm 1 0/N°;wx^i-^2 2 <7)i^)i?M5^<i, h ^ > v 
. h ^ > ^TRs2<7)^-xtcenJP$tT-'5>o h 9 > v 7^ ^TRsKi. EI 9 (7) 

[0 10 51 

[01061 
[0 10 71 

mi 7 i;:^$;a>&ct 9 tw, R/W^gl 2 1 R/W^S 1 2 1 ^i$0$IJ|® 

o^tUf^SM 3 1. i5J:0'\ T---^fB'ltS|5 1 3 2 7&q^lt "b tiTv^^o 
[0 10 81 

±$IJfif[5l 3 1 CPU (Central Processing Unit) 1 4 1 . ROM (Read On 

ly Memory) 14 2. id iiXI\ RAM 1 4 3 m^^i hflX\^^Z> o CPU 1 4 1 (i. ROM 1 
4 2 ma'|t$tLTv^^-7°niy^A, ^/jti, r-*- ^ ffi'ltgr> 1 3 2 ^ J: *9 RAM 1 4 
3 tin - YLtz'fu^'^A[zVt^X^m<^^'m.iWif-t^o RAM 1 4 3 tc{±. CPU 

1 4 1 i}^^m.(D^m ^ mn-t ^±{z^^ ^X'Z^m r~ ^ f-^m^mm ^tc^o 

[0 10 91 

1 3 nziitfz^ met mm<7ymm'^ii!,t}U i i , i5 j; i/mmr- ^ 

lUiljUl 2m^ifhtiX^^:ho 
[0 1 1 01 

R/W^S 1 2 1 ti(±* M 6 tm<^nmmV'mEM 1 3 . Tyy^-f-^l 

4. 3kifiz^jfmf^W-haU6 imknhnx\i^^o 
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[0 1 1 11 

mmir^t. R/w^gi 2 uiti. LT. me tmm(omm<r>Mm^ 

[0 1121 

wkmi^-t^. ^wi 3 3. mm^i 34. i3j:D=\ ±tijtwi 3 i\^(D^m 

[0 1 131 

>XiZ, R/W^«l 2 1 OSbf^lzov^Tffi^nm^-r^o 
[0 1 141 

R/W^tt 1 2 1 oafStB^-e^ ^ IC^ - K 1 2 2 R/W^S 1 2 1 CO T > -r 
[0 1151 

T-'- ^'le'ltSP 1 3 2 {ii^46fe'IS^ tit: v^/ct^ v 1 coif |R 

(IC*- K 1 2 2 tc#§ii$tL^T-'-^^) 3i«7-'-:5'm:'jgP 1 2 J: 

[0 1161 

r>7-^Ul 4 J: OtB:'j^tL/im?^?S{i. IC;^r- Kl 2 2 
IC:^- Kl 2 2(7)IC (El^-tir-r) ±ii!i L J; ^ . I^:r^$n^t<h 

[0 1171 
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<£ 0. mmm^Mmi^nx. 107- K1 2 2<^T>T-:h^^hLTR/W^gl 2 1 
[0 1181 

Z<Dm{zio\.^Xii. m^i£. IC^-Kl2 2(i. ^20•ff^^^f 
^'ftL-C75^^-€-</)M-^<7)^3ffiiStzJSi:TIC:^7- K 1 2 2 >T--^<7)^fiffifi<J^j:^ 

[0 1191 

COiC:^- K 1 2 2 <7^T>7^i-<Dn^^mii. R/W^S 12 1 <7)r >f--^g|5 1 
[0 12 01 

^mm-^ (Amplitude Shift Keying) tLX^M-f^o 
[0 12 11 

EP*>, Cc7)1^iJt;ioV^-r{i. ICp^-K1 2 2 T^^fbR/W^B 1 2 lU*ti-^7"--^ 

m-t^n^'^m:fj^mm^iixy^^^o 

[0 12 21 

1 3 4 (i, 13 3m: »9^^rS$^7t:ASK^P«-t (m^^-^coigitig 

[0 12 31 

'§:mr-9 xtiui 4 4(i, tii^gfii 3 4 ct ^m^^fitz^-^ji^^m^izMfAL^i- 

^ TV ^ )]^<Dm 2 <7)it#7&^ U X ^° > X -r- 9 Xh o /zt^-g-. -e^a^CPU 1 4 1 (I 
^#&L^ 7"v^>'UO||2<7)1f#7Ji^^T'-iS'fB'lt^l 3 2\zm%^tsT~9X 

^-ofzm^. ■etL^T'-^feitgR 1 3 2izm^T^^ts- o CPUl 4 1 
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[0 12 41 

CICOJ: ^ LT, R/W^ei 2 1 (i. IC:^ - Kl 2 2 hry^^^l 4^^L 
T^^Ma^t^tf ^ t-C. TV^ )V(ry% l Oiff fg^IC>^ - K l 2 2 tc##^iti" 
th^>\z^ T-y )\^<Dm 2 (Dm^^ICiJ ~ Kl 2 2 /O^fblf -^m-To 
[0 12 5] 

-^2 2<7)#/^°;^X(;)-en-e■n<7)Jz:^±7^>^~l9B#<7)^"-<;^y6^ ^ i <7)/N°;^X'fg-^2 2 
<7)^Wi-.0/N^ (H) iim<^j:^tti>iz^ ^ 1 <7)/N°;u>^M-^2 2 

<7):§./N-;l^>^<7)'en^'tL<7)jZTf)B#<7)V^;U7&^ H 1 <7)/N*;i^;^{f-^2 2 <7)^'^;|:;tE^ 
(Da-u^)}y{L) J: 19 J: -9 tcr^BW^^ tifc^ 2 <7)/^°;^^jt-^ 7 1 H 

i^lS L -C«-^V^75^^;i^ ^ ti. $ tLTti'ff ^r^T^^'^Pio ct CKi^ipSflS 1 3 (7) h ^ > 
vX^ (1^Jx{i\ mgoh^^vX^J'TRl^ h7>'>'X^TR2) (DJ^< y^^z1]U^ 

h^^o^n^zx^^ V "7 y-y^i^<D^-^i,zi]n^htifziiSim^&2 2-/}K h^> 

y izmx,htifzm2 <7)y^)i^in^7 1 izajz^-r ^m-wi&iz X -^x 
m^^mm ^ tixm^^^m^i^ 7 2 <h 4^ o > m^n^mr& 7 2 ^ > v x ^ 3 ^ 

^mm^^^t^ryv-r 1 4 i ^^m^gi^s? 3 1 Lxmm^ix^o 

[0 12 6] 

>1<7)J: ^ H LTT>-r-:l-gl5 1 4 J: ^) ttl;': $ n7t:m?« 7 3 60igi|ig(i, JijiELTt: 
<t n liZ, miEr-'- 9 \zn^^-ti>W> 1 <7)/^°;^>^M^2 2 tltifJI^BttCiif^LT^'fb 
■th(r>X. SrM^e (Mx.{f. mi 7<7)ic*-Kl 2 2) tiTtimil^S 7 

3«i, ^m^«t3j:i9^ •^')V-f)\^(r>%\(r)^^)\.M%^2 2\z[%\lilEm\z'^m'^ 
^^:Lhi)^^mzti:^o BP*>> ^f§0>^oj^m^M5 1(±, $Mii-e<7)M^^o 
^ fg;?€ ^ -tt ^ ^ <i: ii^^t \zt£ho 
[0 12 7] 

tTt. iSM^gS Ki. I^Ox-tf. 1119 tc^^^tt;!, J: ^ tc. t^^o^^ft^g 1 ( 
112) Hi^LT. r? >T-'>-9-C2^ ^ ^/-c- ^ 1 i 1 ;6^~#t)P tLfcffi^^'HIi^-eit 
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[0 12 8] 

Mm-^w: 1 HI 9 <Dmf&(Dmm-^m 5 1 iz^^-r^m^. ^ >T-'>+hC2t > 

[0 12 91 

EI 1 2 tc^$tL^j':JL^f<7)iSfiKciov^T{i, h y > i^' ^ ^ <Dixt>^ mw 

h ^ > ^ (FET (Field-Effect Transistor) ) TiHtffl ^tiT ^ X 
[0 13 01 

Ill9<7)^||^(7)iijt^«5 1 H:fov^-C, h^>i^':^^TRlt hyy-y:^ 
^TR2(D^ti^ti<Ditiy^ liZ, Il^{iL4^v^7&^ h 9 > ^S^FETl <hm 

h ^ > vX^FET2(7:)'?-n^'tL;6M^ffl^tir ^ J:v>o tifcL. :i<Dm^. m 
#5cb:f: h 7 > 'J 7. ^FETl <!: m#?*^ h 7 > i5'FET2 <7)>>^- h o-etL^^Lli, 
h 9 > ^^TRli: h ^ > ^TR20^-y^<^-en'e'ttH*ttL'L. y-^<^-eti 

[01311 
[Mco?*ml 

[0 13 21 

^fz^ ■^^mzi.i(\,\t^ rv9}\yT-^^mmm^\zx^mM^^'^tsry^ 

[lll®offi#4« 1^0.^1 
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[mi] 
[nisi 

[1114] 
[I1I51 

[me] 

imi] 

[IDS] 

[[191 

El 6 <7)j5|jt^S(7)^#:fi<j4'1*^<7)1tll<7)i?i|^^-rilll^El-e^-5>o 
[El 1 OJ 

El 9 (D^mmmfT) -(>^^-9 (DM^m ^^mm.mi7f:-rm^mx^^ <> 
mil] 

[Ell 21 

^ o 

[EI 1 31 

EI 9 Oil^t^gO :jU9 9 m& (igijig^Pr^) (DM^^ ^-h X'^ ^ o 
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[H 1 4] 

«fe -i) o 

[mis] 
[m 1 6] 

[mi 7] 

11 mm-^ii!,tiu, 12 7^^t7^-^5'tti:'7$p, 13 ^m^xi/mmM^ 

iryy-i-nmU) , 14 T>7"^gp, 2 1 m.m^, 22 ^l<7)yN° 

5 1 ^im^e, 6 1 s?f^«^enw, 71 ii2<7)/N-;wy!. 
m^, 7 2 tgi|ii^p?g^, 7 3 mm^, s 1 i^^?s^^i*mgi5, 9 

1 Mi<^^'^)^^in^<^mM\^f^'^, 10 1 /s-y-7T, 111 

3^, 12 1 R/W^M, 1 3 1 ^tUffllSli, 1 3 3 WMU, 1 3 4 

UmU, C 3>T-'>-it, L n'r;W, Tr TR h^^vX^' 
, R ^giJt 
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